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any stitching present on the jeans, b) expressing the re- 
flection *in % related to a white standard (100% reflec- 
tion), and c) calculating the AR value as the difference 
between the % reflection of the first and the second ar- 
ea, respectively; and a process for the manufacturing of 
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Description 



The present invention relates to a new garment, e.g., a new pair of jeans made from dyed twill fabric and having 
a special worn look, i.e. a considerable variation in the abrasion level t and to a process for providing such a garment. 

BACKGROUND OF THE INVENTION 

The popularity of denim fabrics among consumers of all ages has been well documented by sales in a large number 
of countries throughout the world. 

Denim is cotton cloth. A conventional dyestuff for denim is the dye indigo having a characteristic blue colour, the 
indigo-dyed denim cloth having the desirable characteristic of alteration of dyed threads with white threads which upon 
normal wear and tear gives denim a white on blue appearance, A popular look for denim is the stonewashed look. 

Traditionally stonewashing has been performed by laundering the denim material or garment in the presence of 
pumice stones which results in fabric having a faded or worn appearance with the desired white on blue contrast 
appearance described above. This stonewashed look primarily consists of removal of dye in a manner to yield a material 
with areas which are lighter in colour, while maintaining the desirable white on blue contrast, and a material which is 
softer in texture. 

Enzymes, particularly cellulases, are currently used in processing dyed twill fabric, especially denim. In particular 
celiulolytic enzymes or cellulases have been used as a replacement for or in combination with pumice stones for the 
traditional "stonewashing" process sued to give denim a faded look. Use of enzymes to stonewash has become in- 
creasingly popular because use of stones alone have several disadvantages. For example, stones used in the process 
cause wear and tear on the machinery, they cause environmental waste problems due to the grit produced and result 
in high labour costs associated with the manual removal of the stones from pockets of garments. Consequently re- 
duction or elimination of stones in the wash may be desirable. Contrary to the use of pumice stones, enzymes, in 
particular cellulases, are safe for the machinery, result in little or no waste problem and drastically reduce labour costs. 

A major proportion of the denim garments sold today are treated to impart some aesthetic or fashionable character 
to the fabric or garment, often a worn or abraded look. 

Examples of widely used means of imparting an aesthetically pleasing look or a fashionably faded or worn look to 
denim fabrics or garments are the processes of stonewashing, ice washing, acid washing, sand blasting, bleaching, 
overdying, i.e. mechanical or chemical processes. 

It is an object of the present invention to achieve a new garment with a special abraded look, i.e. a garment with 
a considerable variation in the abrasion level, in which the abraded look near stitchings are different from the abraded 
look far from stitchings. 

SUMMARY OF THE INVENTION 

The present invention relates to a new pair of jeans made from dyed twill fabric and having localised variations in 
the colour density of the fabric providing the jeans with a stone-washed or abraded look, wherein the variation corre- 
sponds to a delta remission value (AR) higher than 1 1 , and the reflection of a first area of the jeans fabric is less than 
12%, the reflection and AR value being determined by 

a. measuring the reflection of the first and a second area of the fabric at a wavelength of 420 nm using a reflec- 
tometer having a measuring diaphragm with a diametrical dimension of 27 mm, the first area being located within 
the area of the upper half of the zipper cover visibly having the highest colour density (i.e. being relatively more 
coloured), and the second area being located at least about 5 cm from any stitching present on the jeans, 

b. expressing the reflection in % related to a white standard (100% reflection), and 

c. calculating the AR value as the difference between the % reflection of the first and the second area, respectively. 

The present invention also relates to a process for providing a new pair of jeans made from dyed twill fabric and 
having localised variations in the colour density of the fabric providing the jeans with a stone-washed or abraded look 
corresponding to a delta remission value (AR) higher than 1 1 , and the reflection of a first area of the jeans is less than 
12%, the reflection and the AR value being determined by 

a. measuring the reflection of a first and a second area of the fabric at a wavelength of 420 nm using a reflectometer 
having a measuring diaphragm with a diametrical dimension of 27 mm, the first area being located within the area 
of the upper half of the zipper cover visibly having the highest colour density (i.e. being relatively more coloured), 
and the second area being located at least about 5 cm from any stitching present on the jeans, 

b. expressing the reflection in % related to a white standard (100% reflection), and 
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c. calculating the AR value as the difference between the % reflection of the first and the second area, respectively, 
the process comprising the steps ot 

5 i. selecting the desired textile cutting pattern for jeans garment, 

ii. positioning the pattern onto newly manufactured dyed twill fabric, 

iii. cutting the jeans garment parts, 

iv. sowing the pair of jeans, 

v. optionally subjecting the pair of jeans to a desizing treatment, 

10 vL subjecting the pair of jeans to an abrasion treatment with an efficient amount of a cellulolytic enzyme in an 

aqueous medium essentially free of bleaching chemicals. 

The abrasion treatment may be a one-cycle treatment or the abrasion treatment may be done in more than one 
cycle. ; 

*5 After the treatment with the cellulolytic enzyme the pair of jeans (or the garment in question) may be subjected to 

any additional finishing step such as bleaching, treatment with softener, afterwash with alkali and/or detergent, treat- 
ment with optical brightener etc. 
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DETAILED DESCRIPTION OF THE INVENTION 

Garments 



According to the invention any garment made of dyed twill fabric supplied with a zipper cover, e.g. jeans, jackets, 
coats, skirts, waistcoats, dresses, in particular jeans, may get the abraded look described in this invention. 
25 According to the invention the wording zipper cover is intended to include any cover that covers a place on the 

garment which can be opened/closed such as a zipper, one or more buttonSj velcro, etc. 

Dyed Fabric 

30 The invention may be applied to any dyed twill fabric known in the art, in particular to natural fabrics. 

The indention is most beneficially applied to cellulose-containing fabrics, such as cotton, viscose, rayon, ramie, 
linen, Tencel, or mixtures thereof, or mixtures of any of these fibres, or mixtures of any of these fibres together with 
synthetic fibres. In particular, the fabric is denim. 

The fabric may be dyed with any dye known in the art, in particular with a dye selected from the group consisting 
35 of sulfur dyes, direct dyes, naphthol dyes, reactive dyes and vat dyes. 

A preferred embodiment of the invention is ringdyeing of the warp with a vat dye such as indigo, or an indigo- 
related dye such as thioindigo. The fabric may also be dyed with more than one dye, e.g., first with a sulphur dye and 
then with an indigo dye, or vice versa. 

In another preferred embodiment of the invention, the fabric is an indigo-dyed denim with a sulphur-bottom or with 
40 a sulphur-top,(i.e. the denim is first dyed with a sulphur dye and then with an indigo dye, or vice versa). 

The process 

The look of the twill fabric as described in the present invention may be obtained by various processes; a preferred 
4 5 process comprises the following steps: 

i. selecting the desired textile cutting pattern for the garment, e.g., the jeans, 

ii. positioning the pattern onlo newly manufactured dyed twill fabric, 

iii. cutting the garment, e.g., the jeans parts, 

50 iv. sowing the piece of garment, e.g., the pair of jeans, 

v. optionally subjecting the piece of garment, e.g., the pair of jeans to a desizing treatment, 

vi. subjecting the garment, e.g., the pair of jeans to an abrasion treatment with an efficient amount of a cellulolytic 
enzyme in an aqueous medium essentially free ol bleaching chemicals. 

55 The skilled person in the art will realise that the effective amount of a cellulolytic enzyme will vary depending upon 

a number of well understood parameters, including the purity and the specific activity of the cellulase, the contact time, 
the pH, the temperature of the aqueous process medium, the presence of abrasives (pumice, perlite, diatomaceous 
earth, ECOballs) and the machinery used for fabric (e.g. denim) wet processing: 
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Machinery for fabric wet processing 

When processing fabric, in particular denim, the mechanical action is a very important parameter to consider in 
order to obtain the desired abrasion level. The machine design plays an important role in getting the desired abrasion 
level. Abrasion comes from fabric-to-fabric, fabric-to-metal or fabric-to-stone/abrasive contact. 

The machines function primarily as a washer. Since denim processing started in industrial laundries most of the 
equipment has been an adaptation of washing machines. Two main categories exist today: Washer Extractor and 
Barrel Machines. 

Washer extractors are characterized by having an internal rotating drum which makes extraction possible, and 
there are two basic designs of washer extractor: Front-loaded and side washers. Cylinder design vary widely. The 
diameter of the cylinder in a front load washer extractor is generally greater than the length of the cylinder. It rotates 
along its horizontal axis and is loaded through an opening in the end. Side-loading machines are similar to front loaders 
in the basic design principles, however, the cylinder is longer than its diameter it rotates along its horizontal axis and 
is loaded through openings in the side. Baffles are protruding from the inside of the drum which help keep the garments 
moving for better abrasion. The garments are lifted with the help of the baffles to the top of the drum and then fall back 
into the wash liquor. 

Barrel (or hexagonal) washers are designed with only one drum. The machine is designed especially for stone- 
washing jeans. The mechanical effect, from both fabric-to-fabric and fabric-to-drum contact, is very high resulting in a 
very effective stonewash. 

According to the present invention a Barrel washer is preferred. 

The desizing and abrasion process 

In a preferred process of the invention, conventional desizing enzymes, in particular amylolytic enzymes, are used 
in order to remove starch-containing size. 

Therefore, an amylolytic enzyme, preferably an a-amylase, may be added during the process of the invention. 
Conventionally, bacterial a-amylases are used for the desizing : e.g. an a-amylases derived from a strain of Bacillus, 
particularly a strain of Bacillus Jicheniformis, a strain of Bacillus amyloliquefaciens, or a strain of Bacillus stearother- 
mophilus; or mutants thereof. Examples of suitable commercial a-amylase products are Termamyi™, Aquazym™ Ultra 
and Aquazym™ (available from Novo Nordisk A/S, Denmark). However, also fungal a-amylases can be used. Examples 
of fungal a-amylases are those derived from a strain of ytepe/gillus. Other useful a-amylases are the oxidation-stable 
a-amylase mutants disclosed in WO 95/21247. 

The amylolytic enzyme may be added in amounts conventionally used in desizing processes, e.g. corresponding 
toan a-amylase activity of from about 100 to about 10,000 KNU/I. Also, in the process according to the present invention, 
1-10 mM of Ca ++ may be added as a stabilizing agent. 

In the present context, the term "cellulolytic" enzyme refers to an enzyme which catalyses the degradation of 
cellulose to glucose, cellobiose, triose and other cello-oligosaccharides. 

In the present context the term "cellulolytic" enzyme is understood to include a mature protein or a precursor form 
thereof or a functional fragment thereof which essentially has the activity of the full-iength enzyme. Furthermore, the 
term "cellulolytic" enzyme is intended to include homologues or analogues of said enzyme. 

Preferably, the cellulolytic enzyme to be used in the present invention is a monocomponent (recombinant) cellulase, 
i.e. a cellulase essentially free from other proteins or cellulase proteins. A recombinant cellulase component may be 
cloned and expressed according to standard techniques conventional to the skilled person. 

In a preferred embodiment of the invention, the cellulase to be used in the method is an endoglucanase (EC 
3.2.1.4), preferably a monocomponent (recombinant) endoglucanase. 

Preferably, the cellulase is a microbial cellulase, more preferably a bacterial or fungal cellulase. 

Examples of bacterial cellulases are cellulases derived from or producible by bacteria from the group of genera 
consisting of Pseudomonas or Bacillus , in particular Bacillus lautus . 

The cellulase or endoglucanase may be an acid, a neutral or an alkaline cellulase or endoglucanase, i.e. exhibiting 
maximum cellulolytic activity in the acid, neutral or alkaline range, respectively 

Accordingly, a useful cellulase is an acid cellulase, preferably a fungal acid cellulase, which is derived from or 
producible by fungi from the group of genera consisting of Trichoderma , Actinomyces , Myrothecium . Aspergillus , or 
Botrytis, in particular Trichoderma viride , Trichoderma reesei , Trichoderma lonqibrachiatum . Myrothecium verrucaria , 
Aspergillus niger , Aspergillus oryzae , or Botrytis cinerea . 

Another useful cellulase or endoglucanase is a neutral or alkaline cellulase, preferably a fungal neutral or alkaline 
cellulase, which is derived from or producible by fungi from the group of genera consisting of Aspergillus , Penicillium . 
Mvcetiophthora. Humicola . Irpex . Fusarium , Stachybotrys . Scopuiariopsis , Chaetomium . Mycogone . Verticillium , My- 
rothecium , Papulospora . Gliocladium . Cephalosporium and Acremonium , in particular Humicola insolens, Fusarium 
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oxysporum Mycefiop thora thermophila . or Cephalosporium sp. . preferably from the group of species consisting of Hu- 
micola insolens , DSM 1800, Fusarium oxysporum , DSM 2672, Myceliopthora thermophila . CBS 117.65, or Cepha- 
losporium sp. , RYM-202. 

A preferred example of a native or parent cellulase is an alkaline endoglucanase which is immunologically reactive 
with an antibody raised against a highly purified 43kD endoglucanase derived from Humicola insolens . DSM 1800, or 
which is a derivative of the ~43kD endoglucanase exhibiting cellulase activity. 

Other examples of useful cellulases are variants having, as a parent cellulase, a cellulase of fungal origin, e.g. a 
cellulase derivable from a strain of the fungal genus Humicola , Trichoderma or Fusarium . 

A preferred useful monocomponent cellulase is the species Thielavia terrestris, in particular Thielavia terrestris, 
NRRL 8126, obtainable as desc/ibed in WO 96/29397, and having the amino acid sequence listed in SEQ ID 2. 

A preferred cellulolytic enzyme according to the invention is monocomponent endoglucanase is encoded by a 
DNA construct comprising the DNA sequence listed in SEQ ID 1 or the DNA sequence obtainable from the plasmid in 
Saccharomyces cerevisiae, DSM 10081 (described in WO 96/29397), or an analogue of the DNA sequence listed in 
SEQ ID 1 or the DNA sequence obtainable from the plasmid in Saccharomyces cerevisiae, DSM 10081 , which 

i. is homologous, preferably at least 75% homologous, with the DNA sequence shown in SEQ ID 1 or the DNA 
sequence obtainable from the plasmid in Saccharomyces cerevisiae, DSM 10081, 

ii. hybridizes under the conditions described in WO 96/29397 with the same nucleotide probe as the DNA sequence 
shown in SEQ ID 1 or the DNA sequence obtainable from the plasmid in Saccharomyces cerevisiae, DSM 10081 , 

iii. encodes a polypeptide which is homologous, preferably at least 70% homologous, with the polypeptide encoded 
by a DNA sequence comprising the DNA sequence shown in SEQ ID 1 or the DNA sequence obtainable from the 
plasmid in Saccharomyces cerevisiae, DSM 10081, 

iv. encodes a polypeptide which is immunologically reactive with an antibody raised against the purified endoglu- 
canase encoded by the DNA sequence shown in SEQ ID 1 or the DNA sequence obtainable from the plasmid in 
Saccharomyces cerevisiae, DSM 10081 . 

As stated above the amount of cellulolytic enzyme needed to achieve the desired look depends on many factors, 
but according to the invention the concentration of the cellulolytic enzyme in the aqueous medium may be 0.001-50 
mg of enzyme protein per g of fabric, preferably 0.005-25 mg of enzyme protein per g of fabric, more preferably 0.01 -5 
mg of enzyme protein per g of fabric. 

It is at£>resent advised that a suitable liquor/textile ratio may be in the range of from about 20:1 to about 1:1, 
preferably in the range of from about 15:1 to about 2:1. 

In conventional desizing and "stone- washing" processes, the reaction time is usually in the range of from about 
10 min to about 8 hours. Preferably the reaction time is within the range of from about 10 to about 120 minutes. 

The pH of the reaction medium greatly depends on the enzyme in question. Preferably the process of the invention 
is carried out at a pH in the range of from about pH 3 to about pH 11, preferably in the range of from about pH 4 to 
about pH 8, or within the range of from about pH 4.5 to about pH 5.5. 

The temperature of the reaction medium also greatly depends on the enzyme in question. Normally a temperature 
in the range of from 10-80°C will be used, preferably a temperature in the range of from 50-70°C will be used, more 
preferably a temperature in the range of from 60-65°C will be used. Sometimes the temperature used for the desizing 
process and the abrasion process will be the same, but normally they will be different as shown in Example 1 of the 
present invention. 

A buffer may be added to the reaction medium to maintain a suitable pH for the enzymes used. The buffer may 
suitably be a phosphate, borate, citrate, acetate, adipate, triethanolamine, monoethanolamine, diethanolamine, car- 
bonate (especially alkali metal or alkaline earth metal, in particular sodium or potassium carbonate, or ammonium and 
HCI salts), diamine, especially diaminoethane, imidazole, or amino acid buffer. 

The process of the invention may be carried out in the presence of conventional textile finishing agents, including 
wetting agents, polymeric agents, dispersing agents, etc. 

A conventionai wetting agent may be used to improve the contact between the substrate and the enzymes used 
in the process. The wetting agent may be a nonionic surfactant, e.g. an ethoxylated fatty alcohol. A very useful wetting 
agent is an ethoxylated and propoxylated fatty acid ester such as Berol 087 (product of Akzo NobeL Sweden). 

Examples of suitable polymers include proteins (e.g. bovine serum albumin, whey, casein or legume proteins), 
protein hydrolysates (e.g. whey, casein or soy protein hydrolysate), polypeptides, lignosulfonates, polysaccharides and 
derivatives thereof, polyethylene glycol, polypropylene glycol, polyvinyl pyrrolidone, ethylene diamine condensed with 
ethylene or propylene oxide, ethoxylated polyamines, or ethoxylated amine polymers. 

The dispersing agent may suitably be selected from nonionic, anionic, cationic, ampholytic or zwitterionic sur- 
factants. More specifically, the dispersing agent may be selectedf rom carboxymethylcellulose, hydroxypropylcellulose, 
alkyl aryl sulphonates, long-chain alcohol sulphates (primary and secondary alkyl sulphates), sulphonated olefins, 
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sulphated monoglycerides sulphated ethers, sulphosuccinates, sulphonated methyl ethers, alkane sulphonates, phos- 
phate esters, alky! isothionales, acylsarcosides, alkyltaurides, fluorosurfactants, fatty alcohol and alkylphenol conden- 
sates, fatty acid condensates, condensates of ethylene oxide with an amine, condensates of ethylene oxide with an 
amide, sucrose esters, sorbitan esters, alkyloamides, fatty amine oxides, ethoxylated monoamines, ethoxylated di- 
5 amines, alcohol ethoxylate and mixtures thereof. A very useful dispersing agent is an alcohol ethoxylate such as Berol 
08 (product of Akzo Nobel Sweden). 

Conventional finishing agents that may be present in a process of the invention include, but are not limited to 
pumice stones and/or perlite. Perlite is a naturally occurring volcanic rock. Preferably, heat expanded perlite may be 
used. 

io if pumice stones are used it will normally be included in an amount of 0-80% relative to the amount which is 

conventionally used for stonewashing jeans with pumice in a conventional stonewashing process. 

In a preferred embodiment of the invention the process is a combi-process, i.e. the process is a combined desizing 
and abrasion process. 

75 Cellulolytic Activity 

The cellulytic activity may be measured in endocellulase units (ECU), determined at pH 7.5, with carboxymethyl 
cellulose (CMC) as substrate 

The ECU assay quantifies the amount of catalytic activity present in the sample by measuring the ability of the 
20 sample to reduce the viscosity of a solution of carboxymethylcellulose (CMC). The assay is carried out at 40°C; pH 
7.5; 0.1 M phosphate buffer; time 30 min; using a relative enzyme standard for reducing the viscosity of the CMC 
Hercules 7 LFD substrate: enzyme concentration approx. 0.15 ECU/ml. The arch standard is defined to 8200 ECU/g. 
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Amylolytic Activity 



The amylolytic activity may be determined using potato starch as substrate. This method is based on the break- 
down of modified potato starch by the enzyme, and the reaction is followed by mixing samples of the starch/enzyme 
solution with an iodine solution. Initially, a blackish-blue colour is formed, but during the break-down of the starch the 
blue colour gets weaker and gradually turns into a reddish -brown, which is compared to a coloured glass standard. 
30 One Kilo Novo alfa Amylase Unit (KNU) is defined as the amount of enzyme which, under standard conditions (i. 

e. at 37°C +/- 0.05; 0.0003 M Ca 2+ ; and pH 5.6) dextrinizes 5.26 g starch dry substance Merck Amylum solubile. 

Reflection measurements 

35 The reflection measurements which define the look of the fabric according to the invention are done at a wavelength 

of 420 nm using a reflectometer having a measuring diaphragm with a diametrical dimension of 27 mm. All reflection 
measurements are expressed in % related to a white standard (100% reflection). 

The white standard used was a Datacolor international serial no. 2118 white calibration standard. 
For calibration purposes a black standard was also used (no. TL-4-405). 
40 The invention is further illustrated in the following example which is not intended to be in any way limiting to the 

scope of the invention as claimed. 

EXAMPLE t 

45 Abraded jeans look 
Experimental 

Apparatus: Barrel washer, Diameter: 1 m, rpm: 29 

Liquid volume: 47 I 



Fabric: 5.7 kg Denim fabric, indigo dyed 

Prior art jeans no 1 , 2 and 3 are commercial jeans with the look stated under "Note" in the Table 
55 below. 

Enzyme: Thielavia cellulase, 2410 ECU/g 
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Desizinq: 



Abrasion: 



Inactivation 



Rinses: 



Evaluation: 



Results 



EP 0 843 041 A1 

2.5 g/l phosphate buffer, pH 7 
210 ml Aquazyme 120L 
10 min, 55°C 

1 g/l citrate buffer, pH 5 

29 ml Thielavia cell u las e (15 ECU/g textile) 

60 min, 65°C 

1 g/l sodium carbonate 
15 min. 80°C 

Three rinse cycles of 5 min in 47 1 tap water 

Reflection measurements were performed as described above. 
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The Thielavia cellulase treated fabric is compared to three commercial pair of jeans (Prior art no 1 , 2 and 3). The 
results from the reflection measurements on the zipper cover and on the middle of the jeans (mean value of 10 or 20 
measurements deiermined at least five cm from any stitching) are shown in the following table: 



Jeans 


Reflection on zipper cover 


Reflection on the middle of 
the jeans 


AR 


Note 


Invention 


8.81% 


21.31% 


12.5 




Prior art. no 1 


36.00% 


50.38% 


14.38 


Bleached 


Prior art, no 2 


17.46% 


30.04% 


12.58 


Mild bleach 


Prior art. no 3. 


8.85% 


16.39% 


7.54 


High abrasion, mild bleach 
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The jeans abraded with the Thielavia cellulase results in an abraded look where the dark areas on stitching and 
on the zipper cover are maintained. Traditionally bleached jeans impart the jeans with a higher reflection, but at the 
expense of lost contrast on stitching etc. 

It can be seen Irom the Table that in the prior art cases when the reflection on the zipper cover is below 12% 
abrasion units, the ^R value is below 11. 

The surprising appearance of the jeans produced according to the invention results in a highly abraded look, while 
maintaining the dark patch on the zipper cover. 
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SEQUENCE LISTING 



(I) GENERAL INFORMATION: 

(i) APPLICANT: 

(A) NAME: Novo Nordisk A/S 

(B) STREET: Novo Alle 

(C) CITY : DK-2880 Bagsvaerd 

(E) COUNTRY: Denmark 

(F) POSTAL CODE (ZIP) : DK-2880 

(G) TELEPHONE: +45 44 44 88 88 

(H) TELEFAX: +45 44 49 32 56 



(ii) TITLE OF INVENTION: GARMENTS WITH CONSIDERABLE VARIATION IN 
ABRASION LEVEL 

(iii) NUMBER OF SEQUENCES: 2 

(iv) COMPUTER READABLE FORM; 

(A) MEDIUM TYPE: Floppy disk 

(B) COMPUTER: IBM PC compatible 

(C) OPERATING SYSTEM: PC-DOS /MS-DOS 

(D) SOFTWARE: Patentln Release #1.0, Version #1.30 (EPO) 
(2) INFORMATION FOR SEQ ID NO: Is 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 1174 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Saccharomyces cerevisiae, DSM 10081 
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SEQUENCE DESCRIPTION: 

GAGCAGCACC CCTCAAGCTG 
60 

TGCGCTCTAC TCCCGTTCTT 
120 

CGGCCAGTGG CAGTGGCCAG 
180 

GGCCCGGGAA GGCCGCCGTC 
240 

TGTCCGACTT CAATGTCCAG 
300 

AGACTCCCTG GGCGGTGAAC 
360 

GCGGGTCCGA ATCCTCGTGG 
420 

TCGCCGGCAA GACAATGGTG 
480 

AGTTCGATAT CGCCATGCCC 
540 

TCGGCGGCCT CCCCGGCGCT 
600 

TCCCCGCGCC GCTCAAGCCC 
660 

ACCCGACGTT CACGTTCCAG 
720 
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SEQ ID NO: 1 
TACAGTTTCC ACCCCGCTCT 

CGCACAACCC TGGCCGCTGC 
TCCACGAGAT ACTGGGACTG 
AGCCAACCGG TCTACGCGTG 
TCGGGCTGCA ACGGCGGCTC 
GACAATCTCG CCTACGGCTT 
TGCTGCGCCT GCTACGCGCT 
GTGCAGTCAA CGAGCACTGG 

GGCGGCGGCG TGGGCATCTT 
CAATACGGCG GCATTTCGTC 
GGCTGCCAGT GGCGGTTTGA 
CAGGTGCAGT GCCCCGCCGA 



CTTTTCTTCG GCCCCCAGGA 



ACTTCCTCTG GTCGCCTCCG 



CTGCAAGCCG TCGTGCGCTT 



CGATGCCAAC TTCCAGCGCC 



GGCCTACTCC TGCGCCGACC 



CGCCGCGACG AGCATCGCCG 



CACCTTCACT TCCGGTCCCG 



CGGCGACCTG GGAAGTAACC 



CAACGGCTGC AGCTCGCAGT 



GCGCGACCAG TGCGATTCCT 



CTGGTTCCAG AACGCCGACA 



GATCGTTGCC CGCTCCGGCT 



1) 

tl 
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GCAAGCGCAA CGACGACTCC AGCTTCCCCG TCTTCACCCC CCCAAGCGGT GGCAACGGTG 
780 

GCACCGGGAC GCCCACGTCG ACTGCGCCTG GGTCGGGCCA GACGTCTCCC GGCGGCGGCA 
840 

GTGGCTGCAC GTCTCAGAAG TGGGCTCAGT GCGGTGGCAT CGGCTTCAGC GGATGCACCA 
900 

75 CCTGTGTCTC TGGCACCACC TGCCAGAAGT TGAACGACTA CTACTCGCAG TGCCTCTAAA 

960 
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CAGCTTTTCG CACGAGGTGG CGGGACGGAG CAAGGAGACC GTCAACTTCG TCATGCATAT 
1020 

TTTTTGAGCG CTCAATACAT ACATAACCTT CGATTCTTGT AC AT AG C A CG CCGGTACACA 
1080 



TCTCACACCG ACTTTGGGGG CGGAATCAGG CCCGTTTTAA AAAAAAAAAA AAAAAAAAAA 
30 1140 

AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAA 
1174 



(2) INFORMATION FOR SEQ ID NO: 2: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 299 amino acids 

(B) TYPE: amino acid 

45 (C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2: 



Met Arg Ser Th 



r Pro Val Leu Arg Thr Thr Leu Ala Ala Ala Leu Pro 
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Leu Val Ala Ser 

20 

Asp Cys Cys Lys 
35 

Gin Pro Val Tyr 
50 

Asn Val Gin Ser 
65 

Gin Thr Pro Trp 

Thr Ser lie Ala 

100 

Ala Leu Thr Phe 
115 

Gin Ser Thr Ser 
130 

Ala Met Pro Gly 
145 

Phe Gly Gly Leu 

Gin Cys Asp Ser 

180 

Phe Asp Trp Phe 
195 



5 

Ala Ala Ser Gly 



Pro Ser Cys Ala 

40 

Ala Cys Asp Ala 
55 

Gly Cys Asn Gly 
70 

Ala Val Asn Asp 
85 

Gly Gly Ser Glu 

Thr Ser Gly Pro 

120 

Thr Gly Gly Asp 
135 

Gly Gly Val Gly 
150 

Pro Gly Ala Gin 
165 

Phe Pro Ala Pro 



Gin Asn Ala Asp 

200 



10 

Ser Gly Gin Ser 
25 

Trp Pro Gly Lys 

Asn Phe Gin Arg 

60 

Gly Ser Ala Tyr 
75 

Asn Leu Ala Tyr 
90 

Ser Ser Trp Cys 
105 

Val Ala Gly Lys 

Leu Gly Ser Asn 

140 

lie Phe Asn Gly 
155 

Tyr Gly Gly lie 
170 

Leu Lys Pro Gly 
185 

Asn Pro Thr Phe 



Thr Arg Tyr Trp 
30 

Ala Ala Val Ser 
45 

Leu Ser Asp Phe 

Ser Cys Ala Asp 

80 

Gly Phe Ala Ala 
95 

Cys Ala Cys Tyr 
110 

Thr Met Val Val 
125 

Gin Phe Asp lie 

Cys Ser Ser Gin 

160 

Ser Ser Arg Asp 
175 

Cys Gin Trp Arg 
190 

Thr Phe Gin Gin 
205 
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Val Gin Cys Pro 
210 

Asp Asp Ser Ser 
225 

Gly Thr Gly Thr 

Pro Gly Gly Gly 

260 

Gly lie Gly Phe 
275 

Gin Lys Leu Asn 
290 



Ala Glu lie Val 
215 

Phe Pro Val Phe 
230 

Pro Thr Ser Thr 
245 

Ser Gly Cys Thr 

Ser Gly Cys Thr 

280 

Asp Tyr Tyr Ser 
295 



Ala Arg Ser Gly 

220 

Thr Pro Pro Ser 
235 

Ala Pro Gly Ser 
250 

Ser Gin Lys Trp 
265 

Thr Cys Val Ser 
Gin Cys Leu 



Cys Lys Arg Asn 

Gly Gly Asn Gly 

240 

Gly Gin Thr Ser 
255 

Ala Gin Cys Gly 
270 

Gly Thr Thr Cys 
285 



Claims 



1 A new pair of jeans made from dyed twill fabric and having localised variations in the colour densrty of the fabric 
providing »• leans with a stone-washed or abraded look, wherein the variation corresponds to a detta rermss.on 

Si^cS^hiSS^ 1 1 • and the reflection of a first area of * e ieans f abric is less than 1 ' 

AR value being determined by 

a measuring the reflection of the first and a second area of the fabric at a wavelength of 420 nm using a 
feflectomeS having a measuring dfcphragm with a diametrical dimension of 27 mm, he fret area be.ng lo- 
cated wit he area of the upper half of the zipper cover visibly having the highest colour density (..e. be.ng 
retti V riy more coloured), anS the second area being located at least about 5 cm from any st,tch,ng present 

rexprSnq the reflection in % related to a white standard (100% reflection), and 

c.' cTulSng the ar value as the difference between the % reflection of the first and the second area, respec- 

tively. 

2. The pair of jeans according to claim 1 , wherein the AR value is higher than 1 2, preferably higher than 1 3. 

3 The pair of jeans according to claim 1 or 2, wherein the warp of the jeans fabric is dyed with a dye selected from 
" the group consisting of sulfur dyes, direct dyes, naphthol dyes, reactive dyes, and vat dyes. 

4. The pair of jeans according to claim 3, wherein the fabric warp is dyed with indigo. 

5. The pair of jeans according to claim 4 which is a pair of blue denim jeans. 

6. The pair of jeans according to claim 5, wherein the % reflection of the first area is less than 11, preferably less 
than 10. 

7 A process for providing a new pair of jeans made from dyed twill fabric and having localised variations in the colour 
aenXof he tebric providing the jeans with a stone-washed or abraded look corresponding to a delta r e m,ss,on 
v'ueVn h^her haTll. and the' reflection of a firs, area of the jeans fabric is less than 12%. the ref.ect.on and 
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the AR value being determined by 

a. measuring the reflection of a first and a second area of the fabric at a wavelength of 420 nm using a reflec- 
tometer having a measuring diaphragm with a diametrical dimension of 27 mm, the first area being located 
within the area of the upper half of the zipper cover visibly having the highest colour density (i.e. being relatively 
more coloured), and the second area being located at least about 5 cm from any stitching present on the jeans, 

b. expressing the reflection in % related to a white standard (100% reflection), and 

c. calculating the aR value as the difference between the % reflection of the first and the second area, respec- 
tively, 

the process comprising the steps of 

i. selecting the desired textile cutting pattern for jeans garment, 

ii. positioning the pattern onto newly manufactured dyed twill fabric, 

iii. cutting the jeans garment parts, 

iv. sowing the pair of jeans, 

v. optionally subjecting the pair ol jeans to a desizing treatment, 

vi. subjecting the pair of jeans to an abrasion treatment with an efficient amount of a cellulolytic enzyme in an 
aqueous medium essentially free of bleaching chemicals. 

8. The process according to claim 7, wherein the one-cycle abrasion treatment further includes treatment with pumice 
in an amount of 0-80% relative to the amount which is conventionally used for stonewashing jeans with pumice in 
a conventional stonewashing process. 

9. The process according to claim 7 or 8, wherein the AR value is higher than 12, preferably higher than 1 3. 

10. The process according to claim 7 or 8, wherein the % reflection of the first area is less than 11, preferably less 
than 10. 

11. The process according to any of the claims 7-10, wherein the pH of the aqueous medium is from about 4 to about 
8, preferably from about 4.5 to about 5.5. 

12. The process according to any of the claims 7-11, wherein the treatment is carried out at a temperature below 75°C, 
preferably below about 65°C. 

13. The process according to any of the claims 7-12, wherein the cellulolytic enzyme is a monocomponent celiuiase, 
preferably a monocomponent endoglucanase. 

14. The process according to any of the claims 7-1 3, wherein the cellulolytic enzyme is obtainable from a fungal strain 
belonging to the species Thielavia terrestris. 

15. The process according to claim 14, wherein the species is Thielavia terrestris, NRRL 8126. 

16. The process according to any of the claims 13-15, wherein the monocomponent endoglucanase has the amino 
acid sequence listed in SEQ ID 2. 

17. The process according to any of the claims 13-16, wherein the monocomponent endoglucanase is encoded by a 
DN A construct comprising the DNA sequence listed in SEQ I D 1 or the DNA sequence obtainable from the plasmid 
in Saccharomyces cerevisiae, DSM 10081 , or an analogue of the DNA sequence listed in SEQ ID 1 or the DNA 
sequence obtainable from the plasmid in Saccharomyces cerevisiae, DSM 1 0081 , which 

i. is homologous, preferably at least 75% homologous, with the DNA sequence shown in SEQ ID 1 or the DNA 
sequence obtainable from the plasmid in Saccharomyces cerevisiae, DSM 10081, 

ii. hybridizes under the conditions described herein with the same nucleotide probe as the the DNA sequence 
shown in SEQ ID 1 or the DNA sequence obtainable from the plasmid in Saccharomyces cerevisiae, DSM 
10081, 

iii. encodes a polypeptide which is homologous, preferably at least 70% homologous, with the polypeptide 
encoded by a DNA sequence comprising the DNA sequence shown in SEQ ID 1 or the DNA sequence ob- 
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tainable from the plasmid in Saccharomyces cerevisiae, DSN 1 10081 en _ 

plasmid in Saccharomyces cerevisiae, DSM 1 0081 . 

1 8. A process according to cfcim 7 wherein the jeans are indigo-dyed denim with a su.phur-bottom or a su.phur-top. 

19 . A process according to claim 7, wherein the desizing treatment and the abrasion treatment is a combi-process. 
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